Examining Environmental Injustice in Florida
Jeff Vaz ’16, Sam Wasserman ‘16
Environmental Studies Program, Colby College, Waterville, Maine
Abstract
This project analyzes potential areas of environmental injustice on a census tract level throughout Florida.
Data on race and median household income were compiled into ArcGIS 10.2.2 along with Toxic Release
Inventory (TRI) locations to determine if communities with low income or large minority population are
disproportionately exposed to sources of heavy pollution. Statistical tests found that high minority and
low income census tracts were more likely to be within two miles of a TRI site and that census tracts
containing two or more TRI sites had significantly lower median household incomes than census tracts
with only one or fewer TRI sites. An examination of Gadsen county revealed that several high-minority
population census tracts disproportionately contain or are located near TRI sites. Additional studies
examining water and air quality, as well as examining exposure to hazardous chemicals from superfund
sites or underwater storage tanks would be beneficial for the assessment of environmental injustice in
Florida.
Introduction
In the United States, there is a pattern of minority groups and people of low income bearing the greatest
burden of environmental degradation and human health impacts (Wilson et al, 2012). Previous studies
indicate that both race and income are significantly related to areas with hazardous amounts of air
pollutants (Wu and Heberling, 2013). The Emergency Planning and Community Right-To-Know Act
(EPCRA) of 1986 requires industries to report on the use, storage, and release of toxic chemicals to
government on a local, state, and federal level (U.S EPA, 2015). One result of EPCRA was the Toxic
Release Inventory (TRI), which requires all industries that use more than 10,000 lbs of any of the 650
“flagged” chemicals to report their emissions to the U.S Environmental Protection Agency every year
(Dolinoy and Miranda, 2004). Geographic Information Systems (GIS) is an emerging technology that
researchers can use to analyze and identify areas that experience environmental injustice (Sheppard and
Leitner, 1999). Using GIS spatial analysis, this research examines census tracts and TRI sites in Florida to
determine if there are any areas in Florida that are significantly more likely to be affected by toxic
emissions based on race or class.
Methods
Census tract data on percent population of race and median household income was obtained from
socialexplorer.com, and the TRI coordinates were obtained from the Florida section of the EPA website
(http://www.dep.state.fl.us/). These data were imported into ArcGIS 10.2.2 (ESRI). The race and income
data were joined to census tract polygons obtained from socialexplorer.com. The TRI locations were
converted into a point shapefile layer. A two mile buffer was created around each TRI location and all
census tracts that intersected the buffer were selected. The mean percent of non-white population and the
average median household income were calculated for the census tracts intersected by a TRI site buffer
and compared to all census tracts not affected by TRI sites. This comparison was examined through a ttest for a difference in means. Next, we calculated the number of TRI sites within each census tract. The
average percent white population and average median household income for census tracts with two or
more TRI was compared to census tracts with one or fewer TRI sites. We examined Gadsen County and
Citrus County in detail. These two counties have the lowest percent white population and highest percent
white population respectively. We compared the average percent non-white population and average

median household income of census tracts intersected by the buffer to census tracts not intersected by the
buffer and ran a randomization test for a difference in means for each county to determine statistical
significance.
Results
We found that minority populations and lower income households were significantly more likely to be
located in census tracts that contained a TRI site or that intersected the TRI site buffer than census tracts
outside of the two mile TRI site buffer (p
(p-value < 0.001) (Table 1).

Figure 1. Percent white population and median household income in Florida

Figure 2. Percent white population in Gadsen County, Florida with TRI sites and two-mile
two
buffer

Table 1. Comparison of average percent white populations and median household income for census
tracts inside and outside a two-mile
mile buffer of a TRI site.
Avg.
SD Percent Avg. Percent SD Percent
SD
Median
Percent
Household
White
Non-white
Non-white
Household
Income
White
Income
In TRI
0.7398
0.2321
0.2553
0.2270
46676.07
20427.43
Outside TRI
0.7922
0.2088
0.2078
0.2088
53687.22
24151.65
We also found that census tracts containing two or more TRI sites had significantly lower median
household incomes than census tracts with only one or fewer TRI sites (p
(p-value
value = 0.001) (Figure 3).
However, there was no significant difference between percent white population between census tracts
with two or more TRI sites and those with one or fewer TRI sites (p
(p-value = 0.17).

Figure 3. Median household income in census tracts with multiple TRI sites
Within Gadsen County (Figure 2), we found that there was no significant difference between median
household income for census tracts in the two
two-mile
mile TRI buffer and those outside of the buffer (p-value
(p
=
0.168), but we did find that census tracts within the two
two-mile buffer
fer had significantly higher populations
of minorities than census tracts outside the buffer (p
(p-value
value = 0.025). There was no significant difference
in Citrus County between median household income or percent white population for census tracts inside
the TRII buffer and those outside the TRI buffer (p
(p-value = 0.179, p-value = 0.499).
Discussion
This analysis suggests that there are communities in Florida potentially experiencing acts of
environmental injustice. Our results indicate that census tracts with eeither
ither large minority populations or
low median household income tend to be closer to or contain TRI facilities. The data also provides
evidence that census tracts containing multiple TRI sites tend to have lower household income.
Specifically, within Gadsenn County there appears to be communities unjustly bearing the burden of
environmental degradation through the emissions of TRI sites.
More research needs to be done to conclude whether these communities are exposed to environmental
hazards based on raciall and social demographics. TRI sites are not the only indicator for sources of
pollution. Tests on water quality and air quality are additional indicators of pollution, and further

examination on locations of superfund sites or historical leakages in underwater storage tanks can also
provide valuable information on exposure to hazardous waste.
However, based on this research we conclude that there are several communities with large minority
populations and/or lower median household incomes that may be unjustly exposed to sources of industrial
pollution.
Conclusion
- Census tracts with either largeminority population or low median household income tend to be
closer to TRI sites
- Census tracts with multiple TRI sites tend to have lower median household income
- In Gadsen county there are census tracts of high minority communities that are in closer
proximity to the TRI sites in the county
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